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[SUMMARY OF THE INVENTION] 

Electrolyte for electrolytic capacitors which 
contains 0.1-5weight% of maleic acid, salicylic 
acids, or their salts in the electrolyte which has 
the quaternary salt of benzoic acid as the main 
solute, and (gamma)- butyrolactone as the main 
solvent. 



[EFFECTS] 

A small amount of maleic acid, salicylic acids, or 
their salts are contained. 

Therefore formation property of electrolyte 
can be improved and the formation time in an 
aging process can be reduced. 
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[CLAIM 1] 

Electrolyte for electrolytic capacitors which 
contains 0.1-5weight% of maleic acid, salicylic 
acid, or these salts in the electrolyte which has 
the quaternary salt of benzoic acid as the main 
solute, and (gamma)- butyrolactone as the main 
solvent. 



[DETAILED DESCRIPTION OF INVENTION] 
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[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the electrolyte for 
electrolytic capacitors of low-voltage use. 
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[PRIOR ART] 

The characteristics of an electrolytic capacitor 
are determined by the various factor. 

However, it has become clear that the 
characteristics of the electrolyte which the 
exterior case accommodates in particular with a 
capacitor element perform an important role. 



[0003] 

Using the electrolyte which make the 
quaternary salt of a benzoic acid main solute, 
and make (gamma)- butyrolactone the main 
solvent from the point of a high frequency low 
impedance and a high temperature long life for 
the electrolytic capacitor of low-voltage use in 
recent years is known (Japanese Patent 
Publication No. 3-8092 gazette). 
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[PROBLEM ADDRESSED] 

In the production assembly process of an 
electrolytic capacitor, 

The deficit part of an oxide film is generated 
into the part to which the cut surface and the 
mechanical stress of anode foil are applied. 

Therefore, the destroyed oxide film is 
recovered by the aging of a product. 
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[0005] 

However, the electrolyte which consists of the 
quaternary salt and (gamma)- butyrolactone of 
a benzoic acid has bad formation property in the 
moisture content of a 1 % or less. In the aging 
process of an electrolytic capacitor 

Recoverability of an oxide film was imperfect 
and the leakage current became higher. 

There were problems, that is, an aging time 
becomes long. 
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[SOLUTION OF THE INVENTION] 

The present inventors examines earnestly that 
an above subject should be solved. By adding a 
small amount of maleic acid, salicylic acids, or 
their salts, it found out that formation property 
was improved and this invention was 
completed. 



[0007] 

That is, this invention is electrolyte for 
electrolytic capacitors which contains 0.1- 
5weight% of maleic acid, salicylic acids, or their 
salts in the electrolyte which make the 
quaternary salt of a benzoic acid main solute, 
and make (gamma)- butyrolactone the main 
solvent. 



[0008] 

Hereafter, this invention is explained in detail. 
As the quaternary salt of a benzoic acid used 
for this invention, For example, quaternary 
ammonium salts, such as benzoic acid 
tetramethyl ammonium, benzoic acid tri ethyl 
methyl ammonium, and a benzoic acid 
tetraethylammonium; 

Quaternary phosphonium salts, such as a 
benzoic acid tetramethyl phosphonium, a 
benzoic acid tri ethyl methyl phosphonium, and 
a benzoic acid tetraethyl phosphonium, etc. can 
be mentioned. 



[0009] 

Moreover, the nitro compound as a hydrogen 
absorber, the phosphorus compound as a 
withstand voltage improvement agent, a silicon 
compound, etc. besides the quaternary salt of 
the above benzoic acid as main solute can be 
used for this invention as assistant solute. 
The compounding quantity of assistant solute 
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has 0.1-10 
electrolyte. 
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Solvent make (gamma)- butyrolactone a main 
body. 

However, amido solvent, such as N-methyl 
formamide and N,N-dimethylformamide t 
carbonate solvent, such as an ethylene 
carbonate and a propylene carbonate, alcohol 
solvent, such as an ethylene glycol and a 
methyl cellosolve, nitrile solvent, such as 3- 
methoxy propionitrile, phosphate solvent, such 
as a trimethyl phosphate, etc. can be used as 
supplement solvent. 

The compounding quantity of supplement 
solvent has 5-30 preferable weight% to above 
electrolyte. 



[0011] 

The electrolyte of this invention contains maleic 
acid, salicylic acids, or their salts. 

There is in particular no limitation as a salt of 
maleic acid and a salicylic acid. 

However, the quaternary salt with the high 
solubility with respect to solvent and electric 
conductivity does not reduce is the most 
preferable. 



[0012] 

As the quaternary salt of maleic acid, for 
example, maleic acid hydrogen tetramethyl 
ammonium, maleic acid hydrogen tri ethyl 
methyl ammonium, a maleic acid hydrogen 
tetraethylammonium, etc. can be mentioned. 
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As the quaternary salt of a salicylic acid, for 
example, salicylic acid tetramethyl ammonium, 
salicylic acid tri ethyl methyl ammonium, a 
salicylic acid tetraethylammonium, etc. can be 
mentioned. 



[0014] 

The additional amount to maleic acid, a salicylic 
acid, or the electrolyte of their salts is 0.1-5 
weight%. 

Additional amount, in an aging process 

It is good in a minimum quantity necessary to 
recoverability of an oxide film. Since heat 
resistance of maleic acid is bad in it being 
excessive, an electrolytic capacitor is affected. 

Moreover, the molar ratio of maleic acid or an 
its salt with respect to an above benzoic acid 
has 0.5-20 preferable%. 
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[Example] 

Hereafter, an Example and Comparative 
Example are given and this invention is more 
specifically explained. 
Example 1 

Electrolyte of 21.6 weight% (TEMAB) of 
benzoic acid tri ethyl methyl ammonium, 0.4 
weight% (TEMAM) of maleic acid hydrogen tri 
ethyl methyl ammonium, 77.9 weight% (GBL) of 
(gamma)- butyrolactones, and 0.1 weight% of 
water content was prepared. 

The electric conductivity in 25 degrees- 
Celsius of this electrolyte was 7.2 mS/cm. 
This electrolyte is put into the cell made from an 
aluminium. 

The aluminium smooth foil of 99.99% purity 
was anodized by the 5mA/cm-squared constant 
current. 

A time until a formation voltage is set to 60V 
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is 2.5 minutes. 
The spark voltage was 99V. 



[0016] 

Examples 2 and 3 

Electrolyte was prepared like Example 1 
except having replaced with the compounding 
quantity of benzoic acid tri ethyl methyl 
ammonium, maleic acid hydrogen tri ethyl 
methyl ammonium, and (gamma)- 
butyrolactone like Table 1 . 

The electric conductivity in 25 degrees- 
Celsius of the obtained electrolyte, And the 
formation time and the spark voltage which 
were measured like Example 1 are shown in 
Table 1. 



[0017] 

Example 4 

Electrolyte of 21.6 weight% (TEMAB) of 
benzoic acid tri ethyl methyl ammonium, 0.5 
weight% (TEMAS) of salicylic acid tri ethyl 
methyl ammonium, 77.8 weight% (GBL) of 
(gamma)- butyrolactones, and 0.1 weight% of 
water content was prepared. 

The electric conductivity in 25 degrees- 
Celsius of the obtained electrolyte, And the 
formation time and the spark voltage which 
were measured like Example 1 are shown in 
Table 1. 



[0018] 

Examples 5 and 6 

Electrolyte was prepared like Example 1 
except having replaced with the compounding 
quantity of benzoic acid tri ethyl methyl 
ammonium, salicylic acid tri ethyl methyl 
ammonium, and (gamma)- butyrolactone like 
Table 1. 

The electric conductivity in 25 degrees- 
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[0019] 

Comparative Example 1 

Neither maleic acid hydrogen tri ethyl methyl 
ammonium, nor salicylic acid tri ethyl methyl 
ammonium is added. Electrolyte was prepared 
like Example 1 except having made the 
compounding quantity of benzoic acid tri ethyl 
methyl ammonium to 22.0weight%. 

The electric conductivity in 25 degrees- 
Celsius of the obtained electrolyte and the 
formation time measured like Example 1 are 
shown in Table 1 . 

In addition, in this Comparative Example, 
formation property was bad and did not reach to 
the spark voltage. 
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Row: Composition of electrolyte (weight%), Electric conductivity, Formation time, 
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[EFFECT OF THE INVENTION] 

The electrolyte for electrolytic capacitors of this 
invention contains a small amount of maleic 
acid, salicylic acids, or their salts. 

Therefore formation property of electrolyte 
can be improved and the formation time in an 
aging process can be reduced. 
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2 

ad^«i: tTffl^ft d b WX'Z ft . BW8®Offi-&fiJi. 
JJEMBKfcHL, 0. l~10a»6Wf4U». 
[ 0 0 1 0 ] ttKir V y£±fti:-fft 

3b 1 *. Hfi"WfcL"C. N-;*?-;U*^A7Sh\ N. N- 

#*-K :rntfUy?&-tf:*-b&£«#-#*-h 
ML x-f uy^'j3-;k ^f-;W:ny;P7^tW 

hyjWSS. jafhy>*A*wi7x- bar 
10 o^^A^WWIfeWv^ik^**. 

[00 11] *l&BH^m»^a. y|JL 

bx»4**i jujuw 1 y 

L-CI4. ttfctlHIifc^**. WWaWSfFtft 
[0012] y&OBKiSfc LTJi. «Utf , 

v^ywmf-Y^^ivry't-^^ vujy&fo 
^Mjx^M^ryt-^i-a^w^ yK*^f- 

20 h9xf*7>' J E- , >A*fcWft£fc0*T*t. 

[00 1 3] -f'if-^ffi^HafifcLTJi, 
y^/H^fb^f-^ry^-^A, iMJf-;Hthyx 

y^^i,^mihz.bti l X'th, 
[0014] vM yfL if y f-/Htw«#ife«aw) 
WHK^tttnftU. 0. 1~- 5 SMI 
tt. x-^y^XStcte^T, K^Kwlgafc^ffl^ 
g®»o»-ca<* £ji?ftfcvWyKtil8BttjWi 
wc. ^ayf'yifciHWita'W". JJE 
30 4 ySXJi-eco^tyHtao. 

5~2 0%AW£U>. 
[00 15] 

icAfmtcflPin-ft. 

5feft#K b U Xf-;M f-^Ty A (TEMAB) 

21. 6M%, -?u4ym*.mbvx.i-)i'*i-frTy 

t-W(TEMAM) 0. 4&M%. r-yfo5^ 
by (GB L ) 7 7 . 9UX.*#0. 1M»%0« 
40 SfigSrPiiLfc. .I?)fl#?i&92 5^Cii{tft^a 
7. 2rtS/cm X'h->fc. ^^m^S^T^S-^A 
S<7)-fe;PtAix. 9 9. 9 9%ttSwr;U5-->A*F^ 

vfcift4T«e«att. 2. 5»"C*o. jk^EWEii. 

9 9V-CS)-57t. 
[00 16]WtH2at;3 

5S.i.#Kb yiwf-A-r^t-^A. ^i^^ yK* 

^ h 'J X'fyM^T yt-^AHT/r -^"f-n 5 7 h 
ycoffi^ft** 1 <o J: a » 1 P» 

50 tLTttfiSftHBLfc. : J#tn^«IB?«^2 5'C(cfc 
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(3) 
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[OO17]g»0!l4 

SKJBLSKMJxf-iWf-^ryt-^A (TEMAB) 
2 1. 6fi«%. -t'J^HShUx^M^ry^ 
•^A(TEMAS) 0. 5MM%. r-f+vJfhy 
(GBL) 77. 8MM%. *#0. 1S4%<0®8?£ 
*MIU:. ft^>^tt»?S<02 5^Ctc*5ftSm«S. 

[OO18]£S60!l5&tf6 

%,mm h y x*;m +vt y a . y f-;n? i- 

yxf-/M-?-;i'r>' ; E-'>A&y f r-7'^n5^ h y<o 
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[0019] JHSfll 

■f. SMRhyx-fjM^/iryt-^AaE^** 

2 2 . OSftX£U:(30>l*. HSfcfll 1 1 RWc LT« 
JMK^nitLfe. *fc*i**ll«02 5TX*J«t6«* 

[0020] 

















(BtS/CSl) 


4tmm 


(V) 


TEMAB TEMAM 


TEMAS 


GBL 








2 1 . 


6 0. 4 




7 7. 9 


0. 


1 


7. 2 


2. 5 


99 


»SW2 


2 0. 


9 1.0 




78. 0 


0. 


i 


7. 3 


2. 4 


97 




1 9. 


8 2.1 




78. 0 


0. 


1 


7. 6 


0. 8 


96 


«&fN4 


2 1 . 


6 


0. 5 


77. 8 


0. 


1 


7. 0 


3. 9 


1 1 6 


«6*lft 


2 0. 


9 


1. 1 


77. 9 


0. 


1 


7. 2 


3. a 


1 1 6 




1 9 


8 


2. 3 


77. 8 


0. 


1 


7. 4 


3. 0 


93 




2 2. 


0 




77. 9 


0. 


1 


6. 8 


6. 6 


*60 



[0021] «iraw>toRtt*awi-sii:* c 'C*, *fc 
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